Abstract. With the rapid development of big data, Internet of Things and cloud computing, the construction of smart campus has become the main trend of campus construction. Based on the theory of big data and smart campus, this paper introduces the current situation and defects of smart campus data analysis, the research on the status and construction of smart campus, analyzes the methods and methods of smart campus construction overall structure of higher education analysis and construction. It has a positive significance for the higher level of teaching management and service.
Introduction
In recent years, Internet of Things and big data, the extensive application of information technology in education has brought about revolutionary changes in the development of education in China With the rapid development of new information technology represented by cloud computing. Under Big data age, the use of information on the campus data for education brings new teaching methods and provides a new teaching platform to change the traditional educational model for education to bring a broad space for development, education is gradually from the "digital" To "wisdom" development. It is of great theoretical and practical value to promote the construction of digital teaching resources and to share high quality teaching resources.
Big Data and the Concept of Smart Campus and Features

The Concept and Characteristics of Big Data
Big data refers to the amount of data involved in a large amount of data that can not be acquired, stored, and analyzed for processing of data that sets in the response time of artificial or even past computer software. Many international research institutions have described, in which Wikipedia defines big data: big data can not be used in a certain period of time to capture the contents of conventional software tools to manage and process data sets. According to the McKinsey study definition: large-scale collection, storage, management, analysis far beyond the traditional database software tools, with a series of data capacity [1] . Big data characteristics are:
There are a Variety of Data Types. From the data format is divided into text, pictures, audio, video, spectrum, etc.; from the data relationship is divided into structured, semi-structured, unstructured data from the generation type is divided into transaction data, interactive data, sensor data.
Data Scale Mass. Big data storage capacity, from hundreds of TB to hundreds of PB, or even the size of EB.
Data Value Density is Low. Big data value density is inversely proportional to the size of the total data. How to use a powerful machine algorithm to quickly complete the value of data "purification", as the current large-scale data in the context of urgent problems need to be addressed.
Data Processing Speed.
Users of data access, processing, delivery and other requirements are high, the data processing speed must be extremely fast.
Data Analysis is True. The existence of a large number of data samples, making mining and analysis of data results more realistic and scientific, more realistic to restore and predict the true face of things, this is the future trend of big data.
The Concept and Characteristics of Smart Campus
At present, many scholars have carried out a detailed study of the smart campus. Hu believes that the wisdom of campus information is "people-oriented" a new stage of development, emphasizing "service as the core, support management", embodies the campus activities "in-depth integration"; Huang Ronghuai and so that the school wisdom for teachers and students provide Personalized services, a comprehensive understanding of the physical environment, the recognition of learners personality characteristics and learning situations, to provide seamless interaction of network communication, effectively support the teaching process analysis, evaluation and intelligent decision-making open education and teaching environment, promote comfortable Living environment; Evergreen believes that the wisdom of the campus means that through the application of cloud computing, virtualization and Internet of Things new technologies to change the teachers and students and the interaction between campus resources. School of teaching, research, management and campus resources and application integration, in order to improve the interactive clarity, flexibility and the speed of the application to achieve the digital campus model of intelligent services and management [2] .
Smart campus is the use of information technology, networking, data fusion, cloud computing, data mining, organic integration of the campus, generate large-scale, diversified and effective data analysis and processing, information tools and equipment, the campus from hardware to software to achieve a comprehensive Of the digital, intelligent, flexible and efficient campus management service system. With the deep integration of information technology and teaching, integration and sharing of educational resources, open personalized learning environment, intelligent and efficient education management and scientific data analysis and evaluation based on big data. For the campus things to give people "wisdom" to improve the campus perception, intelligent level, in order to achieve the best development of campus teaching mode and form [3] . Wisdom of the basic characteristics of the campus are:
With a large amount of data on fast storage, mining and analysis functions, that is, large-scale integration of data processing applications.
With high-speed ubiquitous network. It includes both wireless and wired networks and is dominated by high-speed wireless network applications.
To multi-service cluster integrated management information system platform, reflecting the one-stop service management philosophy.
With a large number of fully aware of the surrounding environment of the sensor device, that is, the establishment of things, real-time dynamic real-time perception.
Can facilitate teamwork, can also reflect the personalized application, suitable for intelligent people-oriented, teachers and school life teachers and students, and school management convenience.
The Status of Data Analysis and Processing in Smart Campus
Data Collection Mechanisms are Lacking. Big data in the wisdom of the campus can not be a very good use of important reasons is the lack of effective data collection tools, aggregate data is difficult. At present, the university has access to a variety of massive data students, educational administration information system, QQ group, paper tables, etc., for a variety of data collection system scattered, difficult to use results, such as student information collection scattered, student office, admissions office, academic Office and other departments to repeat on-site collection, waste of human and financial resources, is not conducive to the establishment of a unified data interface [4] .
The Use of Technical Conceptual Issues. Smart campus is a new information technology, often by the school leadership decision-making, information network center and other departments responsible for the implementation, if fully implemented, must be teachers and students understanding and support, such as information resources platform, each department, each Employees and even each student has the information resources platform, the main system modules and functions of understanding, familiar with its operational processes and methods to ensure that the information platform and the system really play a role.
Data Processing System Technology Backward. Some of the data collected by university administrative departments are batch data, some are real-time data of student's online or meal card consumption, some are picture data, such as chat and homework, need batch data processing system, stream data processing, real-time interactive computing, Data processing systems and other processing system software for processing. In addition, the complexity of the data processing software technology, the expensive software, the lack of talent and the lack of other factors make the advanced data processing software unable to use the data platform in the university, and the data processing efficiency is low [5] .
Data Analysis Links Strengthened. For data collected by information systems or questionnaires, data analysis should be conducted because of the presence of noise data or manual filling in information systems or questionnaires, and therefore data processing, noise processing or similarity checks must be performed on the data collection, In order to obtain the objective reality closest to the data.
The Current Situation and Construction Contents of the Construction of University's Smart campus
The Status Quo of the Construction of Smart campus. Smart campus development from the digital campus evolved from the university digital campus development goal is to achieve university teaching, research, management, digital services and information technology to achieve the rational allocation and use of educational resources to improve the quality of school teaching operation, the level of scientific research , Improve the university's management level. After years of information construction, the University established a comprehensive campus backbone network, the establishment of a unified authentication platform, educational management system, scientific research management system, personnel financial management system, teaching resource library, excellent curriculum and video application system, including teaching, Scientific research and management. These information construction content in the practical application of colleges and universities in the effective, smart campus construction has laid a good foundation. The application of these systems and the application of many years, accumulated a large amount of data, the use of these data for school teachers and students to provide better data services, based on big data technology, smart campus conditions mature.
Wisdom campus construction content. In the context of large data, the construction of university intelligent campus should be based on the needs of colleges and universities as the starting point, with all-round, three-dimensional service concept, to achieve interoperability of information, information and data sharing, to provide users with efficient, Personalized campus intelligence services, from all aspects to improve the university teaching, management and service levels, to help colleges and universities to achieve a variety of resources integration, optimize the distribution, deepening the process of university information.
According to the general framework of the smart campus, consider the construction of hardware and network resources, information resources, software resources and intelligent services in four areas.
Hardware and network resources. Hardware and network resources construction requirements: Security: should have high reliability and fault tolerance; Adequacy: Should meet all campus users and software on hardware performance requirements; Open: should be standardized, easy to expand, good compatibility; Should meet the growth needs of a certain period.
Information resources construction. Campus information resources, can be understood as a simple data collection, management stage. In the early stage of construction, we must complete the top of the school information resources design, strengthen the implementation of the data source authority of the standardization, synchronization, the establishment of the central level database. Information resources means that the whole process of campus operation for a long time, is the accumulation of teaching and research results carrier, embodies the school's core competitiveness, with long-term value. Therefore, in the construction of smart campus, information resources should be established and effective use of information technology as a university to promote the work of the focus [6] .
Software resource construction. Software resources, including the following: server software: server operating system, functional services, role control software, network protocol stack, and so on. Information management software: data storage software, information management software, data management software, data access software.
Intelligent service. Intelligent service is the ultimate goal of the construction of smart campus, providing the decision-making basis for talent training, scientific research and university reform and innovation of the campus center database, providing intelligent decision-making, intelligent learning, intelligent management and intelligent security.
Smart campus framework model and overall structure
Smart campus framework model
The construction of a smart campus is a complex system project. Smart campus construction should be based on the wisdom of the campus architecture, each part of the overall design of the technical details of the technical details and implementation ideas for a more detailed description, in order to provide specific design reference. The smart campus framework model is a detailed design of the technical elements in the technical architecture, including the communication framework, the environment framework, the data framework and the service framework. The communication framework is the intelligent sensing layer and the network communication layer in the smart campus architecture. Environment framework is the design of the cloud computing layer, the data framework is the design of big data layer, the service framework is intelligent application layer and intelligent terminal layer design, as shown in Figure 1 .
Communication framework. It is the transmission core of the smart campus frame system, which provides the foundation support for the high-speed transmission and the coverage of all kinds of smart campus information. Including high-data, high-concurrency data services for a variety of services and activities, high-frequency and high-coverage data transport services for all types of sensors, and a campus physical location network framework for people, sensors and others.
Environment framework. It is the core of the smart campus framework system, which provides basic computing, storage and internal transmission support for intelligent and efficient processing of all kinds of information on campus. Including highly available virtualization management support for management applications and cloud computing Support for teaching and research applications to support the rapid growth of application scale to provide distributed storage support for high-speed data transfer and sharing between applications Storage framework to provide support for the network environment framework, and to ensure that the engine room framework for the stable operation of the infrastructure environment.
Data frame. It is smart campus frame system logic core, smart campus virtual image by the data application and big data model bearer. Including the establishment of an integrated, consistent and variable multidimensional data space data collection management framework and data storage computing framework, the formation of online real-time data processing mechanism, the implementation of the overall situation, individuals and groups for data analysis of multidimensional data analysis framework.
Service framework. Service framework is the core of the smart campus framework. Through the service framework, a variety of businesses in the smart campus can be organically integrated to form a flexible, evolvable and smart campus application environment to support existing systems through business transformation into the business framework to achieve new services continue to integrate, Provide an open application system development framework to help developers quickly build applications. It includes flexible frameworks for interactive frameworks, business rules and management processes, applications, processes, and data, as well as container frameworks that support and integrate existing application functionality.
The Overall Structure of the Construction of Smart Campus
The essential difference between a smart campus and a digital campus is that the physical campus and the virtual campus will be consolidated and integrated as information technology and school business. In order to realize the integration of physical space and digital space on campus, it is necessary to establish the smart campus information platform. The platform takes the big data as the core, the intelligent perception as the nerve endings, the mobile interconnection as the neural network, the intelligent application, provides the user with the adaptation and the personalized interaction, realizes the university various business intelligence operation support. Therefore, the wisdom of building more emphasis on campus architecture and framework, all types of campus platform, system and application of wisdom, can only follow the overall design of the overall planning and technical framework of the technical architecture, can be integrated together to support the goal of smart campus Construction.
The smart campus architecture is the overall planning of the smart campus technology system. The technical elements of the smart campus, the technical elements between the hierarchical structures and the logical relations among the technical elements are fully planned from a technical point of view. According to the general rule of domain information, the structure of university smart campus adopts hierarchical architecture. It consists of intelligent sensing layer, network communication layer, cloud computing layer, big data layer, intelligent application layer and intelligent terminal layer. Support the platform itself needs to support the security system, such as information security and information system operation and maintenance service system, and the wisdom of the campus user groups, institutions of higher learning smart campus overall structure shown in Figure 2 . IntelliSense Layer. Intelligent perception is an important part of the campus. It integrates RFID, ZigBee, IP CAM and other intelligent sensors and near-field communication-related Internet of things technology to collect the campus environment, resources and activities of real-time data. Such as comprehensive state awareness, provide the basic data service for the massive data management, realize the intelligence campus environment management integrated data acquisition and real-time feedback control, and realize the smart campus environment management and the real-time feedback control, providing a basis for perceptual support.
Network Communication Layer. Comprehensive use of campus wired network, WIFI wireless network, 4G mobile network and other communication technology for the intelligent sensing layer to collect various types of environmental and activity data for teachers and students to provide high coverage of the transmission service, anytime, anywhere using the Internet to provide high-speed access services , For all types of smart campus applications to provide highly reliable access services for smart campus applications to provide a stable, high-speed, full-coverage campus network environment.
Cloud Computing Layer. Integrated storage, distributed storage and other storage technologies to achieve efficient, transparent and reliable infrastructure cloud services, smart campus for big data processing and intelligent applications to provide general-purpose, high-performance computing, computing, virtualization, distributed computing, Of computing and storage support.
Big Data Layer. Big data layer is the core of the wisdom of the campus. It is responsible for data storage, data organization and management, data mining and data analysis technology integrated use. The information gathered in the campus environment, activities, business, interaction and other information needs to follow the information standards and standardization, establish the data sharing and exchange mechanism, the database infrastructure theme, the unified data platform application construction, connect in cyberspace and campus Intelligent virtual images, and according to the virtual image of a comprehensive analysis of the physical park to master the laws of operation for the wisdom of all types of campus applications to provide scientific and comprehensive data support.
Intelligent Application Layer. Smart campus needs to integrate the existing application systems, the use of information resources planning theory, to achieve the application system integration. This is the key to smart campus to play its role. Based on the big data layer, it determines the campus operations management, resource scheduling and business activities. Through intelligent application of campus information teaching, research, life, management, for teachers and students to learn life and campus management to provide comprehensive and appropriate service functions to provide smart campus management integrated, personalized application support, is the focus of the construction of smart campus. Smart Terminal Layer. A variety of terminal access technologies, including traditional PCs, smart terminals, self-service devices and wearable devices, provide users with a seamless, adaptive environment, personalized human-computer interaction model for specific application scenarios based on different environments, Enhance the user access to campus information service experience for campus information technology applications to provide integrated, seamless access to support.
Support Security System. The support system is the basis for continuous provision of high quality services on the smart campus, including the information security system to ensure campus information security and reliability, and the system operation and maintenance service system to ensure the stable operation of the park infrastructure and application system. Safe, stable and efficient operation to provide practical protection.
Summary
The Construction of Smart campus in Colleges and Universities is the Important Stage of the Development of University Informatization. Big data technology plays an indispensable role in the construction of intelligent university campus. It provides great convenience for university teaching, management and service, and products can be better integrated with smart campus construction. However, the construction of a smart campus is a systematic project. University to combine the characteristics of the school, do the top design, step by step implementation of the plan, to achieve a comprehensive information technology education process, improve the level of education and efficiency.
